Serotothn-like immunoreactivity
(5-HT-LI) has been localized at the ultrastructural level in enterochromaffin (EC) cells of rat gastrointestinal tract.
Ultra-thin sections of tissues embedded in epoxy resin were incubated with 5-HT antisera and antibody binding sites were visualized with protein A-gold. Three different antisera were compared and were shown to require different fixation regimens for optimal preservation of5-HT-LI. For one antiserum, tissues fixed in glutaraldehyde and osmium tetroxide could be used to demonstrate 5-HT-LI in EC cells. Immunocytochemical localization of 5-HT can thus be performed with good ultrastructural preservation of tissues. Quantitative evaluation of the intracellular distribution of 5-HT-LI
Introduction
With the introduction of serotonin (5-HT) antibodies in immunocytochemistry (6, 7, 20, 24, 31, 32, 34) , it has become possible to directly localize 5-HT storage sites in tissue sections. Enterochromaffin (EC) cells of gastrointestinal tract, which store large amounts of 5-HT (3, 4, 11) , have recently been studied immunocytochemically with antisera to 5-1-IT (10, 12, (17) (18) (19) 22, 23, 26, 33) .
In a previous study (23) , we reported on subcellular localization of 5-HT-like immunoreactivity (5-HT-LI) in EC cells of rat gastrointestinal tract. We found that 60% of the 5-HT-LI was localized over the dense core of the secretory granules, but a significant fraction of the 5-HT-LI raised against 5-HI, coupled to bovine serum albumin (BSA)with FA (31). The antiserum reacts primarily with 6-hydroxy-tetrahydro-3-carbobine, which is the chemical form of 5-HI in tissues fixed in FA (25,29); (b) a rat monoclonal anti-S-HI antibody (Mas 055 clone YC 5/45 HKL; Sera Lab lid, Crawley Down, Sussex, UK) raised against 5-HT, coupled to BSA with FA (7). The antibody has a specificity similar to that ofSER 7-7 (7); and (c) a rabbit anti-S-HI antiserum (A 24) raised against 5-HI coupled to BSA or human serum albumin (HSA) with GA (S-HI-GA-BSA and 5-HT--GA-HSA).
In ELISA tests the antiserum reacts primarily with 5-HI-GA-polybysine (PL) and only to a small extent with 5-methoxytryptamine-GA-PL, S-hydroxytryptophane-.GA-PL, or tryptamine-GA-PL. These latter conjugates were 42, SO, and 538 times less recognized by the 5-HI antiserum than was 5-HT-GA-PL (13).
Preparation ofProtein A-Gold. Monodisperse gold sobs were prepared by reducing tetrachboroauric acid with sodium citrate and tannic acid (30).
Gold particles with an average diameter of 10 nm were adsorbed to protein A (Pharmacia Fine Chemicals; Uppsala, Sweden) at pH 6.9 and the com-pInt was then stabilized with polyethylene glycol (PEG 20,000)(16,28). Alter three centrifugations at 40,000
x g for 30 mm, the protein A-gold complex was re-suspended and stored in PBS containing 0.02% PEG and 0.1% sodium azide.
bmmunocytochemical
Procedures.
All incubations were carried out at room temperature (18-20C) in a moist chamber. jo.
:-fr r. , below 0. 5 % resulted in loss of the limiting membrane of the secretory granules although the dense cores were still clearly visible. As a consequence, a sharp delineation of the granular compartment was difficult to make. Demonstration of 5-HT-U in EC cells could be successfully performed with all antisera used, but the success was highly dependent on the fixation procedure employed.
The results obtamed with the three different 5-HT antisera are described below. Tissues were fixed in 2.5% GA alone (Figures 3 and 5) or in 4% FA followed by a mixture of FA (2%) and GA (3%)( Figure  4 ). Gold particles are concentrated overthe dense cores ofthe secretory granules, but small numbers of gold particles are also found in the cytoplasm outside dense cores (Figure 5b, arrows) . Few gold particles are present over cell nuclei (N). Bars = 0.2 tm. GA and 1% 0504 are summarized in Table 3 . A majority of the gold particles (85-90%) in EC cells fixed in GA alone were located over the dense core of the secretory granules, while a small fraction (10-15%)ofthe gold particles were found in the cytoplasm outside the dense-core profiles.
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A large proportion of these gold particles were found in cytoplasmic areas close to the dense-core profiles, Small differences in the distribution of gold particles in EC cells from antrum, duodenum, and proximal colon were observed (e.g., a larger fraction of gold particles were found over dense-core profiles in EC cells from duodenum and colon than in EC cells from antrum).
These differences were shown to be statistically significant when tested by one-way analysis ofvariance (ci. 
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, ., .'.. Only small differences in the distribution of gold particles in EC cells from antrum, duodenum, and proximal colon were observed. These differences may be rebated to differences in number and size of secretory granules in EC cells from different bevels of the gastrointestinal tract (cf. 26). Alternatively, the observed differences may be related to differences in the polypeptide content of EC cells from different levels of the gastrointestinal tract (1, 14, 15) .
The results indicate that 5-HT in EC cells is stored mainly in the secretory granules. However, a small fraction of 5-HT in EC cells may be stored in the cytoplasm outside the granules. Storage of this extragranular 5-HT in any specific organelle was not apparent.
